Relative roles of endothelial relaxing factors in cyclosporine-induced impairment of cholinergic and beta-adrenergic renal vasodilations.
Vascular toxicity is a major adverse effect for the immunosuppressant drug cyclosporine A. The present study sought to characterize the relative roles of the endothelium-derived relaxing factors (nitric oxide, endothelium-derived hyperpolarizing factor [EDHF], and prostaglandins) in the cyclosporine-induced impairment of renovascular responsiveness to acetylcholine receptor or beta-adrenoceptor activation. Changes evoked by cyclosporine in the responses to either vasorelaxant were evaluated in phenylephrine-preconstricted isolated perfused rat kidneys in the absence and presence of N(G)-nitro-l-arginine methyl ester (l-NAME, nitric oxide synthase inhibitor), tetraethylammonium (K(+) channel blocker), or diclophenac (cyclooxygenase inhibitor). Acetylcholine (0.03-2 nmol) vasodilations were significantly inhibited by prior treatment with l-NAME, tetraethylammonium, or diclophenac, suggesting a role for nitric oxide, EDHF, and prostaglandins in acetylcholine vasodilations. Isoprenaline (0.125-4 micromol) vasodilations were inhibited by l-NAME and tetraethylammonium versus no effect for diclophenac. Cyclosporine (1-4 microM) produced a concentration-related inhibition of vasodilations relaxations produced by either vasodilator. Cyclosporine-induced inhibition of acetylcholine vasodilations was attenuated in tissues pretreated with l-NAME or tetraethylammonium but not diclophenac, implicating nitric oxide and EDHF in cyclosporine-acetylcholine interaction. On the other hand, the inhibition of isoprenaline vasodilations by cyclosporine was virtually abolished by l-NAME. In cyclosporine-treated kidneys, exposure to l-arginine, the substrate of nitric oxide synthesis, fully restored isoprenaline vasodilations to control levels and significantly increased acetylcholine vasodilations. It is concluded that the identity and relative contributions of endothelial factors to renal vasodilatory responses as well as to the inhibition of these responses by cyclosporine largely depend on the vasodilator stimulus.